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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a file managing 
device normally resuming a file operation without destroying 
any file or data even when an abnormal state such as power 
source interruption is generated during the file operation. 
SOLUTION: In this file managing device, an identification 
code indicating the processing contents of wiring processing 
or the like are recorded in an operation history recording 
region 10, and when the writing processing or the like is 
normally ended, the identification code is deleted. Afterwards 
when the recording of the identification code is left in the 
operation history recording region 10, the identification code 
is analyzed, and the data stored in the data region or the like 
are restored. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]While searching a vacant sector of a data area of the flash memory with reference to 
management data stored in a management domain of a flash memory and writing in file data to the 
vacant sector, When a writing means which updates the management data, and the above-mentioned 
writing means perform writing processing or an update process, If an identification code which shows 
the contents of processing is recorded on an operation history recording region of the flash memory 
concerned and the writing processing or update process carries out normal termination, A file 
management device provided with a restoration means to restore data which analyzes the 
identification code and is stored in the data area and management domain when record of an 
identification code is left behind to an operation history recording device which eliminates the 
identification code, and an operation history recording region of the above-mentioned flash memory. 
[Claim 2]While searching a vacant sector of a data area of the flash memory with reference to 
management data stored in a management domain of a flash memory and writing in file data to the 
vacant sector, When a writing means which updates the management data, and the above-mentioned 
writing means perform writing processing or an update process, If an identification code which shows 
the contents of processing is recorded on an operation history recording region of the flash memory 
concerned and the writing processing or update process carries out normal termination, An operation 
history recording device which records an identification code which shows normal termination on the 
operation history recording region concerned, A file management device provided with a restoration 
means to restore data which analyzes an identification code which shows the contents of processing, 
and is stored in the data area and management domain when an identification code which shows 
normal termination is not recorded on an operation history recording region of the above-mentioned 
flash memory. 

[Claim 3]The file management device according to claim 1 or 2, wherein a restoration means performs 
a restoration process according to an analysis result of an identification code and returns data stored 
in a data area and a management domain to the contents before writing processing or an update 
process is performed. 

[Claim 4]While searching a block of a data area containing a sector for [ the ] deletion with reference 
to management data stored in a management domain of a flash memory and deleting a sector for 
deletion from the block, When a deleting means which updates the management data, and the above- 
mentioned deleting means perform deletion or an update process, If an identification code which 
shows the contents of processing is recorded on an operation history recording region of the flash 
memory concerned and the deletion or update process carries out normal termination, A file 
management device provided with a restoration means to restore data which analyzes the 
identification code and is stored in the data area and management domain when record of an 
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identification code is left behind to an operation history recording device which eliminates the 
identification code, and an operation history recording region of the above-mentioned flash memory. 
[Claim 5]While searching a block of a data area containing a sector for [ the ] deletion with reference 
to management data stored in a management domain of a flash memory and deleting a sector for 
deletion from the block, When a deleting means which updates the management data, and the above- 
mentioned deleting means perform deletion or an update process, If an identification code which 
shows the contents of processing is recorded on an operation history recording region of the flash 
memory concerned and the deletion or update process carries out normal termination, An operation 
history recording device which records an identification code which shows normal termination on the 
operation history recording region concerned, A file management device provided with a restoration 
means to restore data which analyzes an identification code which shows the contents of processing, 
and is stored in the data area and management domain when an identification code which shows 
normal termination is not recorded on an operation history recording region of the above-mentioned 
flash memory. 

[Claim 6]The file management device according to claim 4 or 5, wherein a restoration means performs 
a restoration process according to an analysis result of an identification code and returns data stored 
in a data area and a management domain to the contents before deletion or an update process is 
performed. 

[Claim 7]When it records the same identification code on it twice in succession [ an operation history 
recording device / an operation history recording region ], A file management device given [ of Claim 
1 restricting a restoration means when the same identification code is recorded twice in succession, 
and dealing with the identification code noting that it is an effective identification code to Claim 6 ] in 
any 1 clause. 

[Claim 8]If a detection means to detect a hardware error of a flash memory, and the above- 
mentioned detection means detect a hardware error, A file management device given [ of Claim 1 
establishing a control means which stops processing of a writing means and makes processing of a 
restoration means start to Claim 3 ] in any 1 clause. 

[Claim 9]If a detection means to detect a hardware error of a flash memory, and the above- 
mentioned detection means detect a hardware error, A file management device given [ of Claim 4 
establishing a control means which stops processing of a deleting means and makes processing of a 
restoration means start to Claim 6 ] in any 1 clause. 

[Claim 10]The file management device according to claim 8 or 9 when a detection means cannot 
receive a status signal of a hardware error from a flash memory beyond in fixed time, wherein a 
control means performs the same processing as a case where the above-mentioned detection means 
detects a hardware error. 

[Claim 1 1]A file management device given [ of Claim 1 establishing a reading means which reads data 
from a bank of another side while a writing means is writing in file data to one bank, when a flash 
memory comprises two banks to Claim 3 ] in any 1 clause. 

[Claim 12]A file management device given [ of Claim 4 establishing a reading means which reads data 
from a bank of another side when a flash memory comprises two banks and a deleting means has 
deleted a sector from one bank to Claim 6 ] in any 1 clause. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the file management device which accesses the flash 

memory which can eliminate the data of a block unit. 

[0002] 

[Description of the Prior Art]In recent years, many flash memories are used for the storage of 
portable information machines and equipment, such as a digital still camera and PDA. A flash memory 
is a nonvolatile memory which can be written electrically. 

Unlike SRAM or DRAM, after power supply cutoff has the feature which can hold data. 

[0003] However, the flash memory once needs to eliminate the data, in order are impossible in 
over-writing and to rewrite the data of the arbitrary addresses in a physical address space. A flash 
memory usually comprises two or more blocks, and elimination of data can be performed only by a 
block unit. Although the size of a block changes with chips, they are several kilobytes - hundreds of K 
bytes. 

[0004]In [ drawing 19 is an explanatory view showing the logical format on the flash memory in the 
conventional file management device shown in JP.H1 1-53248,A, and ] a figure, 100 is a reserved area 
and arbitrary fields [ in / 101 / 103 can set FAT (File AllocationTable) and 102 to a directory region, 
can be set to a data area, and / in 104 / the data area 103 ]. 

[0005]As the storage area of a flash memory is shown in drawing 1 9 . it is classified into the reserved 
area 100, FAT101, the directory region 102, and the data area 103, and a data area comprises two or 
more blocks. Although the technology of managing a file by FAT and a directory is publicly known 
technology well known from the former, it describes the easy explanation for below. 
[0006]The data area 103 is a field which memorizes file data. 
It is logically divided in the field of the fixed size called a sector. 

Although access of the data area 1 03 is performed per sector (the thing treating a mass storage area 
is accessed in the unit called the cluster which consists of two or more continuous sectors), sector 
sizes are usually values, such as 256 bytes or 512 bytes. 

[0007]A file is stored in two or more sectors with the data size. Even when a file size cannot divide 
among a sector size, the file occupies a final sector and the data of other files is not stored in the 
field in which the sector remained. FAT101 has an entry corresponding to each sector at 1 to 1. 
It can be known from the entry of FAT101 whether data is written in the sector, or it is a vacant 
sector. 

[0008]A file name, a file size, file attribute information, the start sector number of a file, etc. are 
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recorded on the directory region 102. FAT101 includes the map information which shows in what kind 
of turn the data of a file is stored in which sector. 

[0009]When a file cannot store in one sector, the number of the sector which stores data 
succeedingly is recorded on the entry of FAT101. When reading file data, the file data currently 
scatteringly recorded on two or more sectors can be read as one data by reading the entry of FAT 
sequentially from the start sector number currently recorded on the directory. 
[0010]Next, operation in case the conventional file management device updates the file currently 
recorded on the field 104 is explained. Drawing 20 is a flow chart which shows the contents of 
processing of the conventional file management device. First, a file management device searches the 
empty block in the data area 103 (step ST201). 

[001 1]Next, the inside of the file by which the file management device is recorded on the block (5) 
with which the field 104 exists, While copying the file currently recorded on fields other than field 104 
to an empty block (step ST202), the file after renewal of the file currently recorded on the field 104 is 
copied to the empty block concerned (step ST203). 

[0012]And if the copy of a file is completed, a file management device will eliminate a block (5) (step 

ST204), and will update the data of FAT101 and the directory region 102 (step ST205). 

[0013] 

[Problem to be solved by the invention]Since the conventional file management device is constituted 
as mentioned above, if a flash memory is carried in portable information machines and equipment etc., 
fault as shown below will occur. That is, since portable information machines and equipment use a cell 
(battery) for a main power supply, a power supply may be suddenly intercepted by consumption of a 
cell (or also when a power supply is intercepted by a user's operation mistake, it thinks). For example, 
if interception of a power supply occurs after execution of step ST204 of drawing 20 , in spite of 
eliminating the block (5), Since the data of FAT101 and the directory region 102 was not updated, 
when the power supply was rebooted and reading of the applicable file after updating was tried, 
SUBJECT into which the file (file of a block (5)) of an erasing state will be read occurred. 
[001 4] Although a block which recorded a file after updating also recorded a file after updating, since it 
had been recognized to be a vacant sector field from an entry of FAT101, it had SUBJECT which 
cannot write in a file correctly. When updating FAT101, and FAT101 was eliminated and a power 
supply was intercepted, data of FAT101 was lost thoroughly and SUBJECT it becomes impossible to 
read no files occurred. 

[0015]It aims at obtaining a file management device which can resume a file operation normally, 
without destroying a file and data, even if it was made in order that this invention might solve above 
SUBJECT, and abnormal conditions, such as power supply cutoff, occur during a file operation 
[0016] 

[Means for solving problem]If a file management device concerning this invention records an 
identification code which shows those contents of processing on an operation history recording 
region of a flash memory and that writing processing or update process carries out normal termination 
when a writing means performs writing processing or an update process, When an operation history 
recording device which eliminates the identification code is established and record of an identification 
code is left behind to an operation history recording region of the flash memory, the identification 
code is analyzed and data stored in the data area and management domain is restored. 
[001 7]If the file management device concerning this invention records the identification code which 
shows those contents of processing on the operation history recording region of a flash memory and 
that writing processing or update process carries out normal termination when a writing means 
performs writing processing or an update process, The operation history recording device which 
records the identification code which shows normal termination on an operation history recording 
region is established, When the identification code which shows normal termination is not recorded on 
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the operation history recording region of the flash memory, the identification code which shows the 
contents of processing is analyzed, and the data stored in the data area and management domain is 
restored. 

[0018]The file management device concerning this invention performs the restoration process 
according to the analysis result of the identification code, and returns the data stored in the data area 
and the management domain to the contents before writing processing or an update process is 
performed. 

[0019]If the file management device concerning this invention records the identification code which 
shows those contents of processing on the operation history recording region of a flash memory and 
that deletion or update process carries out normal termination when a deleting means performs 
deletion or an update process, When the operation history recording device which eliminates the 
identification code is established and record of the identification code is left behind to the operation 
history recording region of the flash memory, the identification code is analyzed and the data stored in 
the data area and management domain is restored. 

[0020]If a file management device concerning this invention records an identification code which 
shows those contents of processing on an operation history recording region of a flash memory and 
that deletion or update process carries out normal termination when a deleting means performs 
deletion or an update process, An operation history recording device which records an identification 
code which shows normal termination on an operation history recording region is established, When 
an identification code which shows normal termination is not recorded on an operation history 
recording region of the flash memory, an identification code which shows the contents of processing 
is analyzed, and data stored in the data area and management domain is restored. 
[0021]A file management device concerning this invention performs a restoration process according 
to an analysis result of an identification code, and returns data stored in a data area and a 
management domain to the contents before deletion or an update process is performed. 
[0022]A file management device concerning this invention is restricted when the same identification 
code is recorded twice in succession, and that identification code is dealt with noting that it is an 
effective identification code. 

[0023]When a detection means detects a hardware error, a file management device concerning this 
invention stops processing of a writing means, and it is made to make processing of a restoration 
means start. 

[0024]When a detection means detects a hardware error, the file management device concerning this 
invention stops processing of a deleting means, and it is made to make processing of a restoration 
means start. 

[0025]The file management device concerning this invention is made to perform the same processing 
as the case where that detection means detects a hardware error, when a detection means cannot 
receive the status signal of a hardware error from a flash memory beyond in fixed time. 
[0026]The file management device concerning this invention establishes the reading means which 
reads data from the bank of another side, while the writing means is writing in the file data to one 
bank. 

[0027]The file management device concerning this invention establishes the reading means which 
reads data from the bank of another side, when the deleting means has deleted the sector from one 
bank. 
[0028] 

[Mode for carrying out the invention]Hereafter, one form of implementation of this invention is 
explained. 

In [ embodiment 1 . drawing 1 is a block diagram showing the file management device by this 
embodiment of the invention 1 , and ] a figure, 1 saves as a file the data inputted from the outside via 
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the I/F part 4 at the flash memory 5 according to the input signal from the key input section 3, or, 
Read the file saved at the flash memory 5, and output data outside via the I/F part 4, or, It is MPU 
which transmits the file data saved at the flash memory 5 to VRAM6, and displays on the display 7, or 
deletes the file saved at the flash memory 5. 

[0029]While a key input section in which various keys which receive various operations are provided, 
and 4 input the exterior to data from a switch with which ROM which stores a program etc. whose 2 
MPU1 performs, and 3 turn a power supply on and off, or a user, VRAM stored when an I/F part 
which outputs data outside, a flash memory which 5 can eliminate [ of data of a block unit ], and 6 
display data etc., a display as which seven display data etc., and 8 are RAM used as a work memory, 
when MPU1 performs various processing. MPU1 constitutes a writing means, a deleting means, an 
operation history recording device, and a restoration means. 

[0030]In [ drawing 2 is an explanatory view showing a logical format on the flash memory 5 in a file 
management device, and ] a figure, 10 — as for a directory region and 14, FAT and 12 are [ a data 
area and 16 ] data shunting fields a directory shunting field and 15 FATCOPY and 13 an operation 
history recording region and 1 1. A management domain comprises FAT1 1 and the directory region 13. 
[0031]As a storage area of the flash memory 5 is shown in drawing 2 . it is classified into the operation 
history recording region 10, FAT1 1, FATCOPY1 2, the directory region 13, the directory shunting field 
14, the data area 15, and the data shunting field 16, and a data area comprises two or more blocks. 
The flash memory 5 which a file management device in this Embodiment 1 uses assumes that it has 
32 blocks. 

[0032]As stated previously, a block is an elimination unit of a flash memory. In the operation history 
recording region 10, a block (0) FAT1 1 a block (1), FATCOPY1 2 — a block (2) — the directory region 
13 — a block (3) — block (5) - (30) is assigned to the data area 15, and a block (31) is assigned to 
the directory shunting field 14 for a block (4) in the data shunting field 16. 

[0033] 128 sectors per block are arranged in the data area 15, and each sector is logically mapped by 
numbers from 0 to 3327. FAT1 1 has 2 bytes of entry to one sector, and entry data of an initial state 
(state where no files exist) is set to '0000'. When a file settled in one sector is recorded, 'FFFF is 
recorded on a FAT entry of a corresponding sector, for example. When a file is recorded on two or 
more sectors, a number of a sector connected with the next is recorded on a FAT entry. 'FFFF' is 
recorded on a final sector of a file. Search of a vacant sector can be performed, when FAT1 1 is 
scanned and entry data searches a thing of '0000'. 

[0034] Drawing 3 is an explanatory view showing the format of the directory region 13, and the data 
for identifying whether 20 is directory checkbite and is a directory [ finishing / file registration ] or it 
is an intact directory is recorded in a figure. In an initial state, the directory checkbite 20 presupposes 
that it is '00'. An intact directory can be searched if the directory checkbite 20 is scanned. The start 
sector number 21 indicates the number of the sector of the head where a file attribute records a file 
name and 22, as for 23, the date is recorded, and, as for 24, the data of the applicable file is recorded 
to be, and 25 are file sizes. 

[0035]The operation history recording regions 10 are the only data (henceforth an identification code 
of operation) in which a processing lapse situation when performing writing processing of a file is 
shown, and an area for recording the information which is needed in order to restore a file 
management device at the time of an abnormal occurrence. Usually, it is an erasing state at the time. 
The timing which records the concrete contents of record and operation history is mentioned later. 
[0036]As for the flash memory 5 which a file management device uses, all the bits are set to '1' at the 
time of elimination. The directory shunting field 14 is a temporary field used when rewriting the 
contents of the directory region 13. The data shunting field 16 is a temporary field used when 
rewriting the contents of the data area 15. FATCOPY1 2 is a field where the same data as FAT1 1 is 
recorded. The technique of providing FATCOPY12 is often used from the former, in order to improve 
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the reliability of a file management device. 

[0037]Next, operation is explained. Drawing 4 is a flow chart which shows writing processing of a file 
by a file management device. First, MPU1 will calculate a sector number required since the file is 
saved, if a write command of a file is received from the key input section 3. And MPU1 scans FAT1 1 
and it searches a vacant sector by a required sector (step ST1 ). When there is no vacant sector for a 
required sector in that case, it is reported that writing of a file is improper (step ST1 7). 
[0038]MPU1 receives the operation history recording region 10, if a vacant sector is searched by a 
required sector, The number of the identification code 'A000' of operation which shows that it is [ file 
] under writing, and the sector which records the file is recorded (step ST2), and the file is recorded 
on a corresponding sector (step ST3). 

[0039]And MPU1 scans the directory checkbite 20 of the directory region 13, it searches an intact 
directory (step ST4), and copies the management data of the directory region 13 to the directory 
shunting field 14 (step ST5). MPU1 adds the identification code 'A001' of operation which shows that 
it is [ directory ] under updating to the operation history recording region 1 0 (step ST6). 
[0040]MPU1 will carry out block deletion of the directory region 13, if an identification code 'A001' of 
operation is added to the operation history recording region 10 (step ST7). And MPU1 merges new 
directory data and the existing directory data, and it records the management data after merging into 
the directory region 1 3 (step ST8). 

[0041]Next, MPU1 adds the identification code 'A002' of operation which shows that it is [ FAT ] 
under updating to the operation history recording region 10 (step ST9). MPU1 will carry out block 
deletion of FAT1 1 , if an identification code 'A002' of operation is added to the operation history 
recording region 10 (step ST10). And MPU1 performs record of a new FAT entry, and write return of 
an existing FAT entry (step ST1 1). That is, the existing FAT entry copied to FATCOPY12 and a new 
FAT entry are merged beforehand, and a FAT entry is updated. 

[0042]Next, MPU1 will add an identification code 'A003' of operation which shows that renewal of 
FAT was completed to the operation history recording region 10, if renewal of FAT1 1 is completed 
(step ST12). MPU1 will carry out block deletion of FATCOPY12, if an identification code 'A003' of 
operation is added to the operation history recording region 10 (step ST13). 

[0043]And MPU1 copies management data (FAT entry) of FAT1 1 to FATCOPY12 in order to prepare 
for next file writing processing (step ST14). MPU1 carries out block deletion of the directory shunting 
field 14 (step ST15), and it carries out block deletion of the operation history recording region 10 
(step ST1 6). 

[0044] Here, a case where a power supply was intercepted suddenly and carries out abnormal 
termination in the middle of the above-mentioned file writing processing is considered. Here, it 
explains as an example as that by which a power supply was intercepted during processing of step 
ST8 of drawing 4 . However, in order to clarify an effect of this invention, a case where a restoration 
process is not carried out at all is explained first. 

[0045]It reboots, and again, if writing processing of a file is tried, the following situations will occur. 
First, in step ST1 , although FAT1 1 is scanned and a vacant sector is searched, since writing to a FAT 
entry is not completed at the abnormal termination time, a sector file written in is recognized to be a 
vacant sector, and overwrite processing of a file is performed in step ST3. 

[0046] However, even if the flash memory 5 performs rewrting of data to a field which wrote in data 
once, without eliminating, it cannot record data correctly. Therefore, although processing advances as 
what was written in normally in a sequence top, a file of mistaken contents will be saved at the flash 
memory 5. 

[0047] Next, a case where a restoration process by an operation history is performed is explained. 
Drawing 5 is a flow chart which shows a restoration process performed at the time of a reboot. First, 
MPU1 checks data of the operation history recording region 1 0 at the time of a reboot (step ST20). 
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[0048]When record of an identification code of operation is not left behind to the operation history 
recording region 10, MPU1 judges it as what an abnormal termination state has not generated (when 
an identification code of operation is eliminated), ends a restoration process, and shifts to the usual 
processing. On the other hand, when record of an identification code of operation is left behind, it is 
judged as what an abnormal termination state generated (when an identification code of operation is 
not eliminated), and processing after step ST21 is performed. 

[0049]If generating of an abnormal termination state is recognized, MPU1 will judge whether abnormal 
termination was carried out, while analyzing an identification code of operation currently recorded on 
the operation history recording region 10 at the end and performing which processing among file 
writing processings (step ST21). In this Embodiment 1, since it assumes that it is what abnormal 
termination generated at the time of execution of step ST8, an identification code of operation 
currently recorded on the last of the operation history recording region 10 is that of 'A001'. 
[0050]Processing shown by generating time of abnormal termination after step ST22 although the 
contents of the restoration process differ a little is a flow chart when an identification code 'A001' of 
operation is detected. When an identification code of operation currently recorded at the end is 
another code, it shifts to processing of step ST29, step ST30, and step ST31. 
[0051]In step ST21, when an identification code 'A00T of operation is detected, MPU1 carries out 
block deletion of the directory region 13 (step ST22), and it copies management data of the directory 
shunting field 14 to the directory region 13 (step ST23). 

[0052]MPU1 copies data of a block containing a sector which the sector number shows to the data 
shunting field 1 6 with reference to a sector number currently recorded on the operation history 
recording region 10 (step ST24). And MPU1 carries out block deletion of the block containing the 
sector (step ST25), and it performs processing which returns valid data other than the sector (step 
ST26). That is, processing which returns only data stored in sectors other than a sector which the 
sector number shows among sectors which constitute the block to a sector of the original block is 
performed. 

[0053]If MPU1 is returned to a state before writing processing of data is performed in the contents of 
the data area 15 as mentioned above, it will carry out block deletion of the data shunting field 16 (step 
ST27), and will carry out block deletion of the operation history recording region 10 (step ST28). 
Management data of a directory which data of a sector which a FAT entry indicates to be a vacant 
sector by the above-mentioned restoration process was in an erasing state, and was recorded 
halfway is also eliminated. 

[0054]As mentioned above, an identification code of operation is recorded one by one during writing 
processing of a file in the operation history recording region 10, Since an identification code of 
operation is analyzed at the time of a power supply reboot and he is trying to restore the contents of 
the flash memory 5 if a number of a sector which records a file is also saved in the operation history 
recording region 10 and abnormal termination generates it by power supply cutoff etc., An effect that 
a file management device which uses for a storage the flash memory 5 whose reliability of data it is 
strong in the sudden abnormal termination state, such as sudden power supply cutoff, and is high can 
be obtained is done so. 

[0055] Drawing 6 is a flow chart which shows deletion of a file by a file management device. First, 
MPU1 will search a number of a sector in which a file to delete is stored, if deletion instructions of a 
file are received from the key input section 3 (step ST40). And MPU1 will copy data of a block 
containing the sector to delete to the data shunting field 16, if a sector number is searched (step 
ST41). MPU1 records an identification code 'A100' of operation which shows that it is during file 
deletion to the operation history recording region 10, a file number of the file, and a number of a block 
containing a sector to delete (step ST42). 

[0056]And MPU1 performs processing which carries out block deletion of the block containing a 
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sector to delete (step ST43), and returns valid data other than a file to delete (step ST44). That is, 
processing which returns only data stored in sectors other than a sector deleted among sectors 
which constitute the block to a sector of the original block is performed. 

[0057] Next, if data writes MPU1 and return processing is performed, it will add an identification code 
'A101' of operation which shows that data deletion was completed to the operation history recording 
region 10 (step ST45). MPU1 will copy management data of the directory region 13 to the directory 
shunting field 14, if an identification code 'A101' of operation is added to the operation history 
recording region 1 0 (step ST46). 

[0058] Next, MPU1 adds an identification code 'A102' of operation which shows that it is [ directory ] 
under updating to the operation history recording region 10 (step ST47). MPU1 will carry out block 
deletion of the directory region 1 3, if an identification code 'A1 02' of operation is added to the 
operation history recording region 10 (step ST48). MPU1 makes a directory of an eliminated file an 
unused state, and it records the newest management data on the directory region 1 3 (step ST49). 
Management data concerning files other than a deletion object file copies management data copied to 
the directory shunting field 14 to the directory region 13. 

[0059]Next, MPU1 adds the identification code 'A103' of operation which shows that it is [ FAT ] 
under updating to the operation history recording region 10 (step ST50). MPU1 will carry out block 
deletion of FAT1 1 , if an identification code 'A1 03' of operation is added to the operation history 
recording region 10 (step ST51). MPU1 performs record of a new FAT entry, and write return of an 
existing FAT entry (step ST52). That is, the existing FAT entry copied to FATCOPY12 and a new FAT 
entry are merged beforehand, and a FAT entry is updated. 

[0060]Next, MPU1 will add the identification code 'A104' of operation which shows that renewal of 
FAT was completed to the operation history recording region 10, if renewal of FAT1 1 is completed 
(step ST53). MPU1 will carry out block deletion of FATCOPY1 2, if an identification code 'A104' of 
operation is added to the operation history recording region 10 (step ST54). 
[0061 ]And MPU1 copies the management data (FAT entry) of FAT1 1 to FATCOPY12 in order to 
prepare for next file deletion (step ST55). MPU1 carries out block deletion of the directory shunting 
field 14 (step ST57), and it carries out block deletion of the operation history recording region 10 
while it carries out block deletion of the data shunting field 16 (step ST56) (step ST58). 
[0062]Here, the case where the power supply was intercepted suddenly and carries out abnormal 
termination in the middle of above-mentioned file deletion is considered. Here, it explains as an 
example as that by which the power supply was intercepted after processing of step ST43 of drawing 
6. Since all the files stored in the block containing the sector for deletion are eliminated, when it 
reboots without carrying out a restoration process at all and read-out of the file stored in the block is 
tried, the file of an erasing state will be read. 

[0063] Next, the case where the restoration process by an operation history is performed is explained. 
Drawing 7 is a flow chart which shows the restoration process performed at the time of a reboot. 
First, MPU1 checks the data of the operation history recording region 10 at the time of a reboot (step 
ST60). 

[0064]When record of the identification code of operation is not left behind to the operation history 
recording region 10, MPU1 judges it as what the abnormal termination state has not generated (when 
the identification code of operation is eliminated), ends a restoration process, and shifts to the usual 
processing. On the other hand, when record of the identification code of operation is left behind, it is 
judged as what the abnormal termination state generated (when the identification code of operation is 
not eliminated), and processing after step ST61 is performed. 

[0065]If generating of an abnormal termination state is recognized, MPU1 will judge whether abnormal 
termination was carried out, while analyzing the identification code of operation currently recorded on 
the operation history recording region 10 at the end and performing which processing among file 
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deletions (step ST61). In this Embodiment 1, since it assumes that it is what abnormal termination 
generated after execution of step ST43, the identification code of operation currently recorded on the 
last of the operation history recording region 10 is 'A100'. 

[0066]The processing shown by the generating time of abnormal termination after step ST62 although 
the contents of the restoration process differ a little is a flow chart when an identification code 'A100' 
of operation is detected. When the identification code of operation currently recorded at the end is 
another code, it shifts to processing of step ST67, step ST68, step ST69, and step ST70. 
[0067]In step ST61, MPU1 carries out block deletion of the block containing the sector which the 
sector number shows with reference to the sector number currently recorded on the operation 
history recording region 10, when an identification code 'A100' of operation is detected (step ST62). 
And MPU1 copies the data copied to the data shunting field 16 to the above-mentioned block in step 
ST41 of drawing 6 (step ST63). 

[0068]If MPU1 is returned to the state before deletion of data is performed in the contents of the 
data area 15 as mentioned above, While carrying out block deletion of the data shunting field 16 (step 
ST64), block deletion of the operation history recording region 10 is carried out (step ST65), and file 
deletion is rerun (step ST66). Since the number of the file to delete is recorded on the operation 
history recording region 10, it can recognize by referring to the operation history recording region 10. 
The eliminated effective file revives by the above-mentioned restoration process. 
[0069]As mentioned above, according to this Embodiment 1, an identification code of operation is 
recorded one by one during file deletion in the operation history recording region 10, If the number of 
the file to delete and the number of the block containing the sector in which the file to delete is 
stored are also saved in the operation history recording region 10 and abnormal termination generates 
them by power supply cutoff etc., Since an identification code of operation is analyzed at the time of 
a power supply reboot and he is trying to restore the contents of the flash memory 5, the effect that 
the file management device which uses for a storage the flash memory 5 whose reliability of data it is 
strong in the sudden abnormal termination state, such as sudden power supply cutoff, and is high can 
be obtained is done so. 

[0070]By the embodiment 2. above-mentioned embodiment 1, when file writing processing or file 
deletion carried out normal termination, what carries out block deletion of the operation history 
recording region 10 was shown, but. As the identification code of operation which shows that file 
writing processing or file deletion carried out normal termination is added to the operation history 
recording region 10, when the free space of the operation history recording region 10 becomes below 
certain size, it may be made to carry out block deletion of the operation history recording region 10. 
The composition of a file management device and the logical format on the flash memory 5 are the 
same as that of drawing 1 and drawing 2 in the above-mentioned Embodiment 1. 
[0071]Next, operation is explained. Drawing 8 is a flow chart which shows writing processing of a file 
by a file management device. First, MPU1 will calculate a sector number required since the file is 
saved, if a write command of a file is received from the key input section 3. And MPU1 scans FAT1 1 
and it searches a vacant sector by a required sector (step ST80). When there is no vacant sector for 
a required sector in that case, it is reported that writing of a file is improper (step ST98). 
[0072]MPU1 will check free space of the operation history recording region 10, if a vacant sector is 
searched by a required sector (step ST81). And MPU1 carries out block deletion of the operation 
history recording region 10, when free space is below certain size (step ST82). On the other hand, 
when free space is more than certain size, the operation history recording region 10 is received, A 
number of an identification code 'A000' of operation which shows that it is [ file ] under writing, and a 
sector which records the file is recorded (step ST83), and the file is recorded on a corresponding 
sector (step ST84). 

[0073]And MPU1 scans the directory checkbite 20 of the directory region 13, it searches an intact 
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directory (step ST85), and copies management data of the directory region 1 3 to the directory 
shunting field 14 (step ST86). MPU1 adds an identification code 'A001' of operation which shows that 
it is [ directory ] under updating to the operation history recording region 10 (step ST87). 
[0074]MPU1 will carry out block deletion of the directory region 13, if an identification code 'A001' of 
operation is added to the operation history recording region 10 (step ST88). And MPU1 merges new 
directory data and the existing directory data, and it records management data after merging into the 
directory region 1 3 (step ST89). 

[0075]Next, MPU1 adds an identification code 'A002' of operation which shows that it is [ FAT] 
under updating to the operation history recording region 10 (step ST90). MPU1 will carry out block 
deletion of FAT1 1 , if an identification code 'A002' of operation is added to the operation history 
recording region 10 (step ST91). And MPU1 performs record of a new FAT entry, and write return of 
an existing FAT entry (step ST92). That is, an existing FAT entry copied to FATCOPY12 and a new 
FAT entry are merged beforehand, and a FAT entry is updated. 

[0076]Next, MPU1 will add the identification code 'A003' of operation which shows that renewal of 
FAT was completed to the operation history recording region 10, if renewal of FAT1 1 is completed 
(step ST93). MPU1 will carry out block deletion of FATCOPY12, if an identification code 'A003' of 
operation is added to the operation history recording region 1 0 (step ST94). 
[0077]And MPU1 copies the management data (FAT entry) of FAT1 1 to FATCOPY12 in order to 
prepare for next file writing processing (step ST95). MPU1 carries out block deletion of the directory 
shunting field 14 (step ST96), and it adds the identification code 'A0FF' of operation which shows that 
file writing processing carried out normal termination to the operation history recording region 10 
(step ST97). 

[0078]In the above-mentioned Embodiment 1, when the operation history recording region 10 was not 
eliminated at the time of power supply starting, analyzed the identification code of operation, and 
were performing the restoration process, but. According to this Embodiment 2, when there is no 
identification code of operation recorded on the operation history recording region 10 at the end at 
the identification code of operation which shows that normal termination was carried out, that 
identification code of operation is analyzed and it is made to perform the same restoration process as 
the above-mentioned Embodiment 1. 

[0079]About file deletion, when there is no identification code of operation recorded on the operation 
history recording region 10 at the end like the above-mentioned file writing processing at an 
identification code of operation which shows that normal termination was carried out, the 
identification code of operation is analyzed and it is made to perform the same restoration process as 
the above-mentioned Embodiment 1. 

[0080]It has the fault that the flash memory 5 has writing of data, and long time which block deletion 
takes compared with reading time of data. As mentioned above, when file writing processing or file 
deletion carries out normal termination according to this Embodiment 2. Since it will be made to carry 
out block deletion if an identification code of operation which shows that normal termination was 
carried out is added and free space of the operation history recording region 1 0 becomes below 
certain size, An effect that can reduce overheads of blanking time now and a throughput of a system 
improves as a result is done so. 

[0081] Although the embodiment 3. above-mentioned embodiments 1 and 2 showed what records an 
identification code of operation on the operation history recording region 10 one by one during file 
writing processing or file deletion, As shown in drawing 12 . when recording an identification code of 
operation one by one, it may be made to record the identification code of operation twice in 
succession to the operation history recording region 10. Composition of a file management device and 
a logical format on the flash memory 5 are the same as that of drawing 1 and drawing 2 in the above- 
mentioned Embodiment 1. 
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[0082]By the above-mentioned Embodiment 1, as an example of the abnormal termination under file 
writing processing, while performing processing of step ST8 of drawing 4 , the case where a power 
supply was intercepted was explained. However, a power supply may be intercepted in the midst of 
recording the identification code of operation as a rare case. If a power supply is intercepted during 
operation history record, an identification code of operation may not be recorded correctly and a 
restoration process may not be performed correctly. 

[0083] Drawing 9 is an explanatory view showing the recorded state of the operation history before 
performing step ST3, when a sector number writes a file in the sector of '0010', '001 1', '0012', '0013', 
and '0014'. '0010', '001 1', '0012', '0013', and '0014' which continue after 'A000' are a number of the 
sector which records a file. 'FFFF' shows that data is an erasing state. 

[0084]On the other hand, in step ST2, while drawing 10 is recording a number of a sector which 
records a file on the operation history recording region 10, it shows an example of a recorded state of 
an operation history at the time of carrying out abnormal termination. The state where data which 
should be essentially recorded as '0013' has been accidentally recorded as '0000' is shown. In this 
case, since an identification code of operation detected is 'A000', restoration process ** (step ST29) 
of drawing 5 is performed. Drawing 1 1 is a flow chart which shows the contents of processing of 
restoration process **. 

[0085]MPU1 copies the data of the block containing the sector which the sector number shows to 
the data shunting field 1 6 with reference to the sector number currently recorded on the operation 
history recording region 10 (step ST100). And MPU1 carries out block deletion of the block containing 
the sector (step ST101), and it performs processing which returns valid data other than the sector 
(step ST102). That is, processing which returns only the data stored in sectors other than the sector 
which the sector number shows among the sectors which constitute the block to the sector of the 
original block is performed. And MPU1 carries out block deletion of the data shunting field 16 (step 
ST103), and it carries out block deletion of the operation history recording region 10 (step ST104). 
[0086]As mentioned above, since a restoration process performs processing for eliminating the data 
stored in the sector of the sector number currently recorded on the operation history recording 
region 10, When a restoration process is performed by the operation history recorded state shown in 
drawing 10 . the data stored in the sector of a sector number '0000' will be eliminated accidentally. 
[0087]Like drawing 1 0 , in step ST2, while drawing 12 is recording the number of the sector which 
records a file on the operation history recording region 10, it shows an example of the recorded state 
of the operation history at the time of carrying out abnormal termination. The data in which '0013' 
should be recorded twice in succession essentially serves as '0000' and 'FFFF'. 
[0088]According to this Embodiment 3, in step ST100 of drawing 11 , the same value treats only the 
identification code of operation currently recorded twice in succession as valid data. Therefore, '0000' 
is treated as invalid data and the data of a sector number '0000' is not eliminated accidentally. 
[0089]Here, also in file deletion, although operation of file writing processing was explained, since 
operation is the same, explanation is omitted only by data recorded on an operation history differing. 
[0090]As mentioned above, according to this Embodiment 3, an identification code of operation which 
discriminates a processing lapse situation from a logical address which writes in a file at the time of 
file writing processing is recorded on the operation history recording region 10 one by one twice in 
succession, Since he is trying to record an identification code of operation which discriminates a 
processing lapse situation from a number of a file deleted at the time of file deletion, and a number of 
a block under elimination one by one on the operation history recording region 10 twice in succession, 
Even if it carries out abnormal termination during operation history record, an effect that a file 
management device which uses for a storage the flash memory 5 which could analyze an operation 
history correctly and can perform a restoration process now, and whose reliability of data improved 
further as a result can be obtained is done so. 
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[0091]embodiment 4. — when an error of hardware status of the flash memory 5 is detected and an 
error is detected, a file management device of this Embodiment 4 interrupts file writing processing or 
file deletion, and is made to perform a restoration process. 

[0092]Composition of a file management device and a logical format on the flash memory 5 are the 
same as that of drawing 1 and drawing 2 in the above-mentioned Embodiment 1. However, MPU1 
constitutes a detection means and a control means from this Embodiment 4 further. 
[0093]Unlike DRAM or SRAM, the flash memory 5 is performed when writing of data and elimination 
of a block publish a software command from MPU1. Drawing 13 is a flow chart which shows program 
commands which perform writing processing of data to the flash memory 5. 
[0094]First, MPU1 performs processing which writes in a program setup command to the flash 
memory 5 (step ST1 10). And MPU1 will perform processing which writes in data to the program 
address of the flash memory 5, if a program setup command is written in (step ST1 11). 
[0095]MPU1 will check the error status of the flash memory 5, if it will stand by until the status of the 
flash memory 5 will be in a ready state (step ST112), and the status of the flash memory 5 will be in a 
ready state (step ST113). Thereby, MPU1 can detect the hardware error of the flash memory 5. 
Therefore, when the hardware error of the flash memory 5 is detected, subsequent file writing 
processings are interrupted and it shifts to the restoration process by an operation history. 
[0096] Drawing 14 is a flow chart which shows the block erasion command which performs block 
deletion to the flash memory 5. First, MPU1 performs processing which writes in a block erasion 
setup command to the flash memory 5 (step ST120). And MPU1 will perform processing which writes 
in block erasion / check command to the flash memory 5, if a block erasion setup command is written 
in (step ST121). 

[0097]MPU1 will check error status of the flash memory 5, if it will stand by until status of the flash 
memory 5 will be in a ready state (step ST122), and status of the flash memory 5 will be in a ready 
state (step ST123). Thereby, MPU1 can detect a hardware error of the flash memory 5. Therefore, 
when a hardware error of the flash memory 5 is detected, subsequent file deletion is interrupted and 
it shifts to a restoration process by an operation history. 

[0098]As mentioned above, since according to this Embodiment 4 file writing processing or file 
deletion will be interrupted and it will be made to perform a restoration process if an error of 
hardware status of the flash memory 5 is detected, An effect that a file management device which 
uses for a storage the flash memory 5 whose reliability of data improved further can be obtained is 
done so. 

[0099]When an error of hardware status of the flash memory 5 was detected, interrupted file writing 
processing or file deletion for the embodiment 5. above-mentioned embodiment 4, and what performs 
a restoration process was shown by it, but. When a command is published to the flash memory 5, a 
timer which starts Measurement Division is formed and the flash memory 5 to a fixed time response 
cannot be found, file writing processing or file deletion is interrupted, and it may be made to perform a 
restoration process. Composition of a file management device and a logical format on the flash 
memory 5 are the same as that of drawing 1 and drawing 2 in the above-mentioned Embodiment 1. 
[0100]In step ST1 12 in drawing 1 3 and drawing 14 . and ST122, the processing which stands by until 
status will be in a ready state polls the status read from the flash memory 5, and is checking the 
specific bit in the status. According to a certain fault, unless the specific bit will be in a ready state, a 
program may be unable to shift to the next processing from polling processing. 
[0101l Drawing 15 is a flow chart which shows the contents of processing of the program commands 
in this Embodiment 5. First, MPU1 performs processing which writes in a program setup command to 
the flash memory 5 (step ST130). And MPU1 will perform processing which writes in data to the 
program address of the flash memory 5, if a program setup command is written in (step ST131). In 
that case, MPU1 starts a timer (step ST132). 
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[0102]Like the above-mentioned Embodiment 4, MPU1 stands by until status of the flash memory 5 
will be in a ready state, but (step ST133). If a value of waiting [ the ] and a timer is checked (step 
ST134) and a value of a timer becomes beyond constant value, status of the flash memory 5 will 
interrupt file writing processing, be [ it / a non-ready state / continue ], and will be made to perform 
a restoration process. 

[01 03] However, if a waiting state will be continued and status of the flash memory 5 will be in a ready 
state as long as a value of a timer is below constant value, error status of the flash memory 5 will be 
checked like the above-mentioned Embodiment 4 (step ST135). When an error is detected, file writing 
processing is interrupted and a restoration process is performed. 

[0104]By this Embodiment 5, when a timer was started during file writing processing and a value of a 
timer became beyond constant value, what performs a restoration process was shown, but. By file 
deletion, what is necessary is just to start a timer after processing of step ST121 in drawing 14 , and a 
restoration process as well as file writing processing can be started. 

[0105]As mentioned above, when according to this Embodiment 5 a command is published to the 
flash memory 5, a timer which starts Measurement Division is formed and the flash memory 5 to a 
fixed time response cannot be found, Since file writing processing or file deletion is interrupted and it 
is made to perform a restoration process, an effect that a file management device which uses for a 
storage the flash memory 5 whose reliability of data improved further can be obtained is done so. 
[0106]It comprises two banks and there are some flash memories of embodiment 6. recent years 
which have possible reading data from a bank of another side during writing processing or deletion to 
one bank. The above-mentioned function is called a dual operation function, a background operation 
function, etc. The flash memory 5 with the above-mentioned function is used for a file management 
device of this Embodiment 6, and it plans performance improvement of processing time in file writing 
processing or file deletion. 

[01 07] Drawing 16 is an explanatory view showing a logical format on the flash memory 5 in a file 
management device. The flash memory 5 is classified into a bank (1) and a bank (2), block (0) - (15) is 
assigned to a bank (1), and block (16) - (31) is assigned to a bank (2). It is possible to read data of a 
bank (2), while performing writing processing and deletion to a bank (1), and conversely, while 
performing writing processing and deletion to a bank (2), it is possible to read data of a bank (1). 
[0108]In this Embodiment 6, in the operation history recording region 10, a block (0), To FAT1 1, a 
block (1) FATCOPY1 2 a block (29), the directory region 13 — a block (2) — block (3) - (28) is 
assigned to the data area 15, and the block (31) is assigned to the directory shunting field 14 for the 
block (30) in the data shunting field 16. The composition of a file management device is the same as 
that of drawing 1 in Embodiment 1. However, MPU1 constitutes the reading means from this 
Embodiment 6 of this further. 

[0109]As the front embodiment described, in file writing processing, file deletion, a restoration 
process, etc., processing which copies FAT, a directory, a file, etc. to another block from arbitrary 
blocks is performed frequently. Drawing 1 7 is an explanatory view explaining the operation at the time 
of the copy processing execution at the time of using the flash memory which does not have a dual 
operation function. 

[01 10]Data of certain size is read from a block of a copied material, data is stored in RAM of RAM 8 
and MPU1 inside, then, program commands are published to the flash memory 5, and it is data writing 
**** to another block. Repeat execution of the above-mentioned reading operation and the write 
operation is carried out, and data for 1 block is copied. Although a write time requires long time 
compared with read time, MPU1 shifts to reading operation of the following data, after standing by 
until status which shows that write operation was completed is obtained. 
[01 1 1] Drawing 18 is an explanatory view explaining operation at the time of copy processing 
execution at the time of using a flash memory which has a dual operation function. A block of a part 
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of FAT1 1, directory region 13, and data area 15 is constituted by bank (1), and FATC0PY12, the 
directory shunting field 1 4, and the data shunting field 1 6 are constituted by bank (2). 
[01 1 2]Therefore, since reading operation and write operation can be overlapped and data of a bank (1) 
can be performed as shown in drawing 18 when copying data of a bank (2) to a bank (1) on a bank (2) 
or and conversely, data processing time can be shortened. As mentioned above, although it explained 
that data processing time was shortened by example with a dual operation function in data copy 
processing during a block, it is also possible to apply to another processing of performing search of 
file writing and an intact directory also [ except data copy processing ] etc. 

[01 13]As mentioned above, according to this Embodiment 6, the flash memory 5 with a dual operation 
function is used, Since the block with which a copy of data etc. are performed frequently constitutes 
the logical format so that it may become a separate bank, data processing time is shortened and the 
effect that the throughput of a system improves is done so. 
[0114] 

[Effect of the Invention]As mentioned above, if according to this invention the identification code 
which shows those contents of processing is recorded on the operation history recording region of a 
flash memory and that writing processing or update process carries out normal termination when a 
writing means performs writing processing or an update process, When the operation history 
recording device which eliminates the identification code is established and record of the 
identification code is left behind to the operation history recording region of the flash memory, the 
identification code is analyzed, Since it constituted so that the data stored in the data area and 
management domain might be restored, There is an effect which can resume a file operation normally 
without destroying a file and data, even if abnormal conditions, such as power supply cutoff, occur, 
while the writing means is performing writing processing or an update process. 
C0 1 15] If according to this invention the identification code which shows those contents of processing 
is recorded on the operation history recording region of a flash memory and that writing processing or 
update process carries out normal termination when a writing means performs writing processing or 
an update process, The operation history recording device which records the identification code 
which shows normal termination on an operation history recording region is established, When the 
identification code which shows normal termination is not recorded on the operation history recording 
region of the flash memory, the identification code which shows the contents of processing is 
analyzed, Since it constituted so that the data stored in the data area and management domain might 
be restored, There is an effect which can resume a file operation normally without destroying a file 
and data, even if abnormal conditions, such as power supply cutoff, occur, while the writing means is 
performing writing processing or an update process. 

[01 16]Since according to this invention it constituted so that the data which performs the restoration 
process according to the analysis result of the identification code, and is stored in the data area and 
the management domain might be returned to the contents before writing processing or an update 
process is performed, It is effective in the flash memory whose reliability of data it is strong in the 
sudden abnormal termination state, such as sudden power supply cutoff, and is high being obtained. 
[01 17]If according to this invention the identification code which shows those contents of processing 
is recorded on the operation history recording region of a flash memory and that deletion or update 
process carries out normal termination when a deleting means performs deletion or an update 
process, When the operation history recording device which eliminates the identification code is 
established and record of the identification code is left behind to the operation history recording 
region of the flash memory, the identification code is analyzed, Since it constituted so that the data 
stored in the data area and management domain might be restored, There is an effect which can 
resume a file operation normally without destroying a file and data, even if abnormal conditions, such 
as power supply cutoff, occur, while the deleting means is performing deletion or an update process. 
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[01 18]If according to this invention the identification code which shows those contents of processing 
is recorded on the operation history recording region of a flash memory and that deletion or update 
process carries out normal termination when a deleting means performs deletion or an update 
process, The operation history recording device which records the identification code which shows 
normal termination on an operation history recording region is established, When the identification 
code which shows normal termination is not recorded on the operation history recording region of the 
flash memory, the identification code which shows the contents of processing is analyzed, Since it 
constituted so that the data stored in the data area and management domain might be restored, 
There is an effect which can resume a file operation normally without destroying a file and data, even 
if abnormal conditions, such as power supply cutoff, occur, while the deleting means is performing 
deletion or an update process. 

[01 19]Since according to this invention it constituted so that the data which performs the restoration 
process according to the analysis result of the identification code, and is stored in the data area and 
the management domain might be returned to the contents before deletion or an update process is 
performed, It is effective in the flash memory whose reliability of data it is strong in the sudden 
abnormal termination state, such as sudden power supply cutoff, and is high being obtained. 
[0120]Since according to this invention it constituted so that it restricted when the same 
identification code is recorded twice in succession, and that identification code might be dealt with 
noting that it is an effective identification code, Even if it carries out abnormal termination during 
operation history record, it is effective in the ability to obtain the flash memory which could analyze 
the operation history correctly and can perform a restoration process now and whose reliability of 
data improved further as a result. 

[0121]According to this invention, since it constituted so that processing of a writing means might be 
stopped and processing of a restoration means might be made to start when the detection means 
detected the hardware error, it is effective in the ability to obtain the flash memory whose reliability 
of data improved further. 

[01 22] According to this invention, since it constituted so that processing of a deleting means might 
be stopped and processing of a restoration means might be made to start when the detection means 
detected the hardware error, it is effective in the ability to obtain the flash memory whose reliability 
of data improved further. 

[0123]Since according to this invention it constituted so that the same processing as the case where 
that detection means detects a hardware error might be performed when a detection means was not 
able to receive the status signal of a hardware error from a flash memory beyond in fixed time, Even 
when a certain fault occurs in a flash memory and the status signal of a hardware error cannot be 
received, it is effective in the ability to obtain the flash memory where whose reliability of data a 
restoration means can perform a restoration process now and improved further as a result. 
[01 24] According to this invention, since it constituted so that the reading means which reads data 
from the bank of another side might be established while the writing means was writing in the file data 
to one bank, data processing time is shortened and it is effective in the throughput of a system 
improving. 

[0125]According to this invention, since it constituted so that the reading means which reads data 
from the bank of another side might be established when the deleting means had deleted the sector 
from one bank, data processing time is shortened and it is effective in the throughput of a system 
improving. 
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t scommcmnmrnzLir^tDtmLx^ 
10 <dx\ mftsimssm&i ocomm^mmtix^m 
Mij3-Fti 'a 00 r o-e*5„ 
[0050] s«»7os^aiK:j:?), «ia®a©rt 
awersftsjft xry7s t 2 2wi5$t^ir®att 

BlflWJa-K 'AO or *Mftm«tife«^07a- 

FT?fcs„ i^cisg$nTi/^iif^isij3-F 

WJfta-HoO, Xr-y7ST2 9, Xt y 7S 
T 3 0, Xx>y7S T 3 1 eDffllt^fft*. 
[0 0 5 1] MPU Hi, Xr77°ST2 UCfc'^T, 
»ftl©Jn-K 'AO 0 1' tffcffiSftfe*^ rV^ 
20 ZVVmi&l 3£7a-y^£L (Xr77°ST2 
2) , fVl^FU ftJBffiW 1 4 Of ar-££rV U 
^hUHWl 3t3i;-f« CXr«y7ST2 3)o 

[0052] sfc, mp u i a, ftffMBiifw i o 

£!Bih*ftTl^-tr7£#^£#lLT, ^<D-t?7£# 
-fe?#%#ty7a >y *07*-**r-*ft3BilK 
«1 6K3lf--r* (Xr-y7ST2 4) „ ^LT, M 
PU ltt, ^o-b^^%$t?7ay**7ny^SL 
(XT7/ST2 5) , *<D*9*im<Dffl]T-** 

mmtmmmz ur-y7sT2 6) . 
*7c©7n «y xcD-fe^^(c*tg-r©a^ntT'r§o 

[0 0 5 3] MPU ltt, ±EO«fc5fcLTr-*HW 
1 5 ©rt§^r-^©«MI^T$n§M©«lt 
t , T-#ffl&m 1 6 7 L (Xr>y 

7s t 2 7 ) , mimmmmm i o *7n >y 

§ (Xx77°ST2 8) o ±fBSI0ffiatJ;i3FATX 

S/c, ^3i«tfBg$ti/crVr^hU 

[0 0 5 4] iX±O^^K, 7 77;V©tWI*Kii 
{WJ3- F«-f]ftaKfBS^ 1 0 tlMBSLT, 
77^;l/%IB®-r§-fe^^©S^fei)ftSSfBStgii 1 
0 Kfflf L, ttiffiSr^ Eic «fe D M#iK7^4'r S 
««Siai]B#ici(#iiSijn-F^?fftT, 7^-y 

Mo«MlBr*H©^f§«*S^H7«®t3S< , r- 

tfc7 7^;i/f mmzm c s t^a am* 
50 #t§„ 
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[0 0 5 5] 06ti7r^;l/WlISWci;§77-r;b© 
mwtm*7ikt7u-'?-*-h"e&Zo $t\ mpui 

tt, *- AftSP 3 ?> 7 7 ^ jV<DM*&H1t$VZ t , 

mm %7r4 Mmm n t v> s * * * omzm 

tS (XT7^ST4 0) o ^LT, MPUlli, -tr* 
^S^f^iftfSi;, M«f5-b7^^ty7P7 

7ST4l)„ MPUltt, H^JWBESiRK l o fc» 
LT, 777;I/«*-?3d£ c ii^^fftf^SSSiJn- F 
'A100' £, ^(D7 7-f)l(D7 7-(lVm^t., MR 

7ST4 2) „ 

[oo5 6]^lt, MPuitt, fflHrr**^**^ 

t?7a>y££7o>y*M£L (Xrv^S T 4 3) , IJ 
■T« (7r77°ST4 4) o IP15, Wfuytltm 

[0 0 5 7]&fc, MPUltt, T-?©»^lL&a 
*%m%ts Wi<ft JUBflBfiHHM 1 OfcftLT, 7 s -* 
iJPt^TL/cilt^-rijftiiSiJn-K ' A 1 0 1 ' 
*ifflE*S (Xry7ST4 5) . MPUltt, UfW 
S'Ja— h 'A l 0 l ' felifHUilBflttKtt 1 OtjUat 
r-rU*HJffl#l 3©faT-££rVl'7h 
y^afWWl 4fc3lf-T* (Xry7°ST4 6) „ 

[0058] mp u 1 tt, ijfM!BfHS$ 1 0 

fcWLT, rV F <J HfWe2S3 C t £*Tfj{tfl 
9J3-H 'A 10 2' fciliBTS (Xry7°ST4 
7) o M P U 1 tt, KiffflWJn- F ' A 1 0 2 ' 
SKISHS^ 1 0 MBf 3 i:, tV F Sftt 1 3 
*^ny^?BS-r* (Xx'y7ST4 8) . £fc, MP 
U 1 14, iiJlL/c77^;l/©rV h 'J 

LT, lff©f Sr-^^rV F U fi« 1 3 fcffi 
St 5 (Xr>y7ST4 9) „ fcfc, nMm.774fr 
£W©77^;l«;5®i:r-*tt, tV h vm 
m 1 4 £ 3 tf- Lfctar-* F U «8 1 

[0 0 5 9] M P U 1 tt, WftSMBSiSigi; 1 0 
£*fLT, F A TMIWe*§C t^tilWJn- 
F 'A 1 0 3' fcilETS U'T77ST5 0) „ MP 
U 1 tt, fijWJn-F 'A 1 0 3' £»fMfBSfi 

«i oicmmtzt, fat i i*7*a v^s-rs 

(Xr>y 7°ST5 1) c MPUltt, ItHFAT 

xyhU©|BSfc, K#FATxyFy<D«€ML*H 
fft* (Xf7^ST5 2) o m FAT CO 

PY 1 2fc3lf-LTWfcK#F ATxyF'jfc, ff£ 
FATxyFy*v-^bT> FATxyFy^Mfft 

[0 0 6 0] MPUltt, F A T 1 1 ©H§T%7t 
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7*3 fc, ijftlSfBSH^l OtftLT, FA Tiff 
#37 Lfc C £/7*IMWJ3- F ' A 1 0 4 ' & 
!E*S (Xr>y7ST5 3) o MPUltt, »^»gij3 
— F 'A 1 0 4' %»ff)lK!EfHS«l OtillBtS 
ii, FATCOPYl 2%7ny^StS (Xr-y7 
ST5 4) . 

[0 0 6 1] f LT, MPUltt, ^0©777;M» 
fflatH^ftfe, FAT1 KDfSr-* (FATX 
VhU) 4FATC0PY1 2latf-t5 (Xry7 
10 ST5 5) 0 S/c, MPUHi, f-^»J16« 
7"0<y^£1-3£fcfc£ (XT77ST56) , rV 

h vmna. 1 4 *7o y (xr-y 7°s t 
57) , msmmmm o*7n«y*?g£ts (x 

r-y7ST5 8) „ 

[0 0 6 2] ±IB7 7 7;«ffia©l*T« 

s^Miif$nrstii7L/c^{^^T#x§o 

LCTtt, -mtLX, H6©Xr-y7ST4 3©M 

^©^7#£#t?7oyX£^2nT^/c7 77;b 
20 tt£T$££nTl^©T\ (MB«!3*£< 

fSfi«lLfc«£\ ^©7'n -y ^ |ctt«SnT^fe7 7^ 

[0 0 6 3] ftffJBIIlcJ:«a[|0«Bl*sjtEfj"r« 
«^KO^Tl!8Bt«o H7 ttSSilBft^ft^HB 
ffla^t7D-^ J f-FT^5 0 tfs MPUltt, 

mmmcmimmmummi ocf-^fi-^t 

§ (XT77ST6 0) „ 

[ o o 6 4 ] m p u i tt, mimmmnm® 1 o 
30 FoiB^^tnTi^o^ mmmz- 

*^t,ot!pjBfu si0®a*H7bTitosaac^ 

7«IB*Hf8^LfetOi:W>fU Xr77ST6 lgtft 
[0 0 6 5] MP U 1 tt, S»iR7««iO^*g»t 

iiftSMfBgMii i otgftcegsnT^ssi 

ff«gij3-Kife«P«fU 7 77MiJMa©5^, if© 

40 mmmihT^m\zmmLkftmmtz> (x 

r-y7ST6 1) „ C©Hffii©milTtt, Xr-y7S 
T 4 Z<»MmKWmim&LT&<OttifeLX\<> 
§©T, ftftSKIBSfHi 1 0©l^tfB@$nT^§ 
ftffWJa-Ka 'A l 0 0' T«&S„ 

[0066] sfir«7©^^ffitc«fc0x «iB®a©rt 

S3^=FSft5!b^ Xr7 7°S T 6 2«P¥C^fM± 

ifi#i!S'j3-F 'a ioo' *^m?nrc«^©7o- 
ft-hm imfcfBii$nTi>§iiffsisij3- f 

^9J&3- FOf&S, Xr 7 7 S T 6 7 , Xr 7 7 S 
50 T6 8, Xr-y7°ST6 9, Xt 7 7° S T 7 0 ©^SK 
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[0 0 6 7] MPU Hi, Xr77°ST6 lEfc^T, 

mmmu-Y 'moo- mmtims, mm 

T, ^©-b 7 £ #^*Wb * * %#t?7o «^%7n 
7^fiS-T5 (Xr77°ST6 2) o ^bT, MPU1 
tt, 06©Xt77°ST4 lEfeVT, x-^ffjgtia 
1 6 lcuE-2ftrcT~S?*±m<D7£i 7 >7\z^\L-t 
5 (Xr77°S T6 3) o 

[0068] MPU Hi, IMV&VKLTT-Zffl®, 

1 5 <Dm*T~$mmmmmftiEft%m<D'mx 
ic uf7^sT6 4), m\mmmmm 

77^£b (Xr77°ST6 5) , 777;«ffla* 
ff^frtS (Xr77°ST6 6) o fcfe, f»T37 7 

T\ Af^JBUEieflHHM l o Z>z.t\z£*) BNtf 
[0 0 6 9] W±©d;at, 

tf, 77^;nypt»i^K»)ftiigyn- K^ijffaKte 

o»MBSbT, iW3777;KDff^i: 

i mt % 7 r 7 ntvs -t * * £#t?7n 7 
7©#^»ftMEfHi«i ofc«#L, 

ftS^«T««S{ca< , r-^^i«14^iftV^7^7i/ 
a^'J5 %I31t*S«c{f ffl b tc 7 7 7 ;l/WaS«%^ 

[0070] nfiio^si 2 . mmmmm 1 m 7 

7 7 7 7 7 ^flJR&^tf IE£SS7 b 

KttfrAREfiHHU l 0 &7*d 7 *iB£f* feOfcov^ 
TiLfc^, 7 7i-;l/»WIX«7 7 Y;HiJPt©a^ 

ma, 1 0 tiiE-r 5 j; ? t br, Kit hsib»!bm i o 

777 ;I/g SSII®«j£ft tf 7 7r>^t'J5 ±©H 
117 fi, ±fBSffi0^1 1 1 

[0 0 7 1] ^EftftEO^TtHliH-fSo 08J4777 
;HiISKE <k § 7 7 7;I/©«jA©ffl^-r 7 n-f-+ 
-hT?ft* 0 £f\ MPU Hi, *-A*ff3*»677 
7;i/0«ii^*SttSii, *©777;l/*ffi#-rs/c 
afc&g&-fe**ft£tf1¥1-3o ^bT, MPU Hi, 
FATl l^X^ybT, £*-fe***ftK-fe**# 

***** (xr-y7sT8o) o zcom, m.wzft 

$5aaiDt5 (Xt77°ST9 8) o 
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[0 0 7 2] MPU Hi, 

t* (XT77ST8 1) o ^bT, MPU Hi, 3£ 

««#H£^7x^wi£«, mimmmummi o 

£7P7?ffj£*5 (XT7 7ST8 2) „ St 

^«^-^7X^±o^#a, iiftastesiH^ 1 0 

giJn-F 'AO 0 0' fc, ^«07r7;l/*l3Sf5-fe^ 
£<DffWB£tb (Xr77°ST8 3) , ^©777;l/ 
10 *K3-fe**fciaK"* (Xt77°ST84) 0 

[0 0 7 3] ^bT, MPU 114, r> HJiHsU 
3 ©xV U7 1- U 7 ^^7 F 2 0 £X*+ y bT, 
*jSMr*U*Fy*«*L (XX77ST8 5) , r 

w h >;irw 1 3 otar-^^rv h vmm 

mi 4tnb-t§ (XT77ST8 6) 0 Sfe, MP 
U 1 tt, IfffilfBg^M 1 0 LT, rV b U 
S»ft>T?**j:i:*^«ifHWj3-H 'AO 01' * 
^!B1-S (Xr-y 7°S T8 7) 0 
[0 0 7 4] MPU Hi, ■rffflWJ3-H 'A 0 0 1' 
20 ^Kff filfBSMli 1 0 tCififEt 5 h , TlWhVm 
m 3£7'n-y^ffi£t3 (Xr77°ST8 8) d 
T, MPU Hi, tfS7VU*hy7*-*f:H#7VU 

-mtomT-zmmtz (xt7t°st8 9) . 

[0 0 7 5] JJJIC, MPUlli, i!jft!BtBi« 1 0 
K»UT, F A THtf^Tfft* C fc*^-T«ffl«Bi|=i- 
K 'A 0 0 2' SlIB-rS (XT77ST9 0) . MP 

u 1 1±, iw^«gij3- f ' a 0 0 2 ' mmmmm 

® 1 0 Cist 5 fc, F A T 1 1 ^7n -y ^JHSfS 
30 (XT7/ST9 1) 0 ^bT, MPU Hi, IfflFA 
TxybijofBSt, H#F ATxyH;©*£Mb£ 
ftfft« (Xr-y7ST9 2) o IPS, m FATC 
OPY 1 2fC3t°-bT^fcg£#F ATXVFU St 
SFATxyhU^^-^bT, FATx^bUfcHfr 

[0 0 7 6] MPUUi:, FATl 1 0®|f*^ 

71-5 i:, »ffSM!3»Mi|?l 0t*tbT, FATllr 
^7 b/c d fc^T»ft»gij3- F ' A 0 0 3 ' *1 

Bt* (x-ry7°s T93) o mpu Hi, mmm 

40 - F ' A 0 0 3 ' ^»ff«JlfBgM« 1 0 tlEt S 
t, FATCOPY12 ^7'D 7 ^?f££1"5 (Xr7 7° 
ST94) 0 

[0077] ^bT, MPU Hi, 35?@©7r^;MBi 
fflSK«K.5/c46, F A T 1 1 ©ffSr-* (FATl 
VhU) ^F ATCOPY 1 2K3lf--r« (XT77° 
S T 9 5) o S/c, MP U Hi, rV F UftlMW 
1 4£7n7 77i£b (Xr7 7°ST9 6) , iifffiS 
IBSffi^ 1 0 KM bT, 7 7 7^«&*aStf IEft*S7 b 
feCfc*^-r»f^lSSiJn-F 'A OFF' ^ii|ET5 
50 (Xt77°ST9 7) 0 
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[0078] ±mm<om 1 m meimiciitt 

Jg«62m ftftSffifBiifUi 1 Ofcil&fcgEgSttfc 

mmrnm 1 1 ^©siHMs^f ^ 5 £t *„ 

[0 0 7 9] 77^;l«£«c-^Tfe, ±fB77^ 

mtimttmfr- f^, mmjLkz.t^mm 

mm?- F»>Ji£, ^©KfFl^Jn- FMrL 
T, ±fB**<DJgl 1 f: HttotaiBJas^fTf s * o 

[0 0 8 0] 777fa^t'J5tt, T~ ? ©SnAHffS 

<o$m<DB& 2iz& na\ 77^ a 7 

7^«M«tfIE3fiS5l7 Lfetffcfcl:, lEfiffSFTLfc!: 
t KfHWJn- K*ilEf« ± ^ U ftff MS 

[0081] $mmm 3 . ±fEiSs<D®n 1 . 2 -c* 

tt, 7 7 -Y;HM8»i7 r^f Jl^a^iM 

gij^- f^imsibihis 1 0 \mmzmz> tot 

o^T^Lfetf, 01 2£jj^-<k3£, fj{tt$Sij3-F 
JKKJOESt- § RE, ^©Ulff gRgij n— F ftfjfMIBii 
«Wl0fc*fl/C, zmftxmctZ&vKLX*** 
h\ ftfc, 7r-i';bfag»o^MS:tf777>'a^^ 
U 5±oia7t-V7 Mi, ±|BHSii©J&Jg l (cfctf 

mimmztmmxh^, 

[0082] ±tmm<DBm 1 m 77-y;i/«ml3 

*fc*5tf*g1iH*70ffili:LT, H4©Xry^ST8 

©Ma^ntTLTv^pft, «js^3iwfsnrc«^fco 
^xmrnbtcc m>r~7,tLxmmm3~ 

f^iel < iBi^n-f , aisffia^E l < ^frsna^ 

[0 0 8 3] H9«-tr75#^' '0 0 1 0' , '0 0 
1 1* , '00 12', '00 13', '00 14'© 
-t7^t7r^;^«tjAt?iI^icfc'^T, xf-y/S 

t 3 ^nff-r mmit mmmm^m^tmmmx 

'A0 0 0' <D'&KM< '00 10' , '00 1 
1 ' , '0012', '0013', '0 0 1 4' &7 

7-ov%mut%-t>7$mnx$>% 0 'ffff' « 

[0 0 8 4] -73, HI 0aXr77°ST2fcfcW, 
77^;P^I3»1-?»-b^^O##^lliftaBIBS^ 1 
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oKmix^zmwcmmTLk^Kmsmft 

0 13' tB»«tl«^tfcC507*-*«WoT '0 

0 0 0' fc|BaSftTLSofc*»**LTV>S. 
±f£, ttffi«n*»ff«lBiJa-K^ 'A 0 0 0' T?* 
5©T\ H5Ofi|0«Bi© (Xr7 7°ST2 9) ^It 

$n§ 0 ai nmB>&m.®mmftmmt7v-? 

\-hX$>%o 

[oo85] m p u ni, mwmmwMM^ i o icmu 

****Wr7ny*©r-**7 , -*f$BW*l 6 
tatf-t* (Xr77°S T 1 0 0) „ ^LT, MPU 

m, *©****£tr7'ny**7'ny*iH*i, (x 

T77°S T 1 0 1) , *<D-k>?$m<DlfflT-#1t9 

zmrmzmtz Uf^sTio2)„ epis, 
imr*tmft<D*?*£imztix^rzT-*M 

LT, MPU 114, r-*8»W*l 6£7ny*?B£ 
20 L (Xr >y 7° S T 1 0 3 ) , ftffBK!BSiI$ 1 0 £7 
5 (Xr-y7S T 1 0 4) . 
[0 0 8 6] W±©£?k:, «IB«ia«s KftABEft 

' nr v ^ r- x «bs t s fc «>o«m*^fT 1 5 o t?, 

0 1 omLrzmmmmx-fflamz%?it& 

t, -t!7^#^ '0 0 0 0' Ot^^KW^tlTl^ 

[0 0 8 7] 01 2tt01 OtIIIC, Xr77°ST2 

30 fBSifRM 1 0tfBgUT^§S*fcSmH7L/c^(c 
felt § ilff JWSOlHS«SI©Haj^ bfc t OTf* So 
**, '0 0 1 3' ^20^ttTlBil?tl§<tto5 
<DT~$ft '0000', 'FFFF' fca-aTV^S. 
[0 0 8 8] C©HijCDMl3T1J:, Hi KDXr7 7 
S T 1 0 Ofcfcvvf, ^U{I^2@^7T|Bg$tlT^ 

or, 'oooo' tttB&ftr-*i:LT»t)tu -b7 
'0 0 0 0' ©r-^*^T^S?n§Cttt 

40 [ 0 0 8 9 ] C C 7 7 Wl©»ff fCO^ 

Ktaat s r- * & § m x\ ma mx% % © 
TW»P!*#«-r*. 

[00 9 0] W±©i5tC, C O^Sg<D?gj|g 3 tC .fcJlT 
«\ 7 7^;l/«»IBfKfe^T«7 7-Y;l/^«§3ACy 

mar Fbx tj!H!Sffl«ia*i«sijtsfj^Msij3- f 
ft 2 wmxmmmmim i o cmei u 7 7 
-Y;HPt®aef fcfev^Tttf ji»-rs 7 

50 tm®fr~v*2®ffifx®ftmmmi otcmx 
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IBS-TS £ 5 £ LT^©T\ SlftaKIBS* tut II 
TUTfc, EL<IWM«t,T, 8IBffia*£fr 

ffitf Hfc fp]± L fc 7 7 7 f a * * U 5 %!B'»$ft t ffiffl 
Lfc77^;l/W8Sffl£l#£i: i;*^t5JEbS*^t 

[oo9i] mt&mm 4 . c ©^©mi 4 ©7 7-r 

;MfggBfcJ\ 777~>a^'J 5<Dm-F7x7 • X 

/c^tH, 77jm^mm\±7 7jivmumm 10 
[ 0 0 9 2 ] 7 7 << jv^mm<omws-y ?r>a^ 

*U 5 ±©1137 7 Hi, ifBllfiMSncfc 

i4m Mpuitt liKmmmsmmm 

[0 0 9 3] 777~>a/^U5(l DRAM^SRA 

PU ifr5V7 h">x7Wft3WK*afft*!:fc»i: 
iDUffSft^c Ell 3ii777->i^'J Sfcttfs 20 
T-#©»&fflg£^?rf37W7.k • hvvk^ 

[0 0 9 4] £f, MP U Hi, 77-y^i^t'J 5 
flLT7W7A*vh7«y7 , 3vyK**£&#ffl3! 

(Xr77°S T 1 1 0) „ *UT, MPU 1 

77->i^U 5©7n?'^A7 KUXfcJtLTr-* 
**$jityftLa%^ff-r5 (XT77ST1 l l) o 

[0 0 9 5] MPU Hi, 777->a/t l J50Xf- 
£ X *^rVM^& 3 £T?#1L (Xt 7 7S Til 30 
2) , 77 , r>'a^ ; e'J 5©Xr-^X^I/f-f» 
77>r>a^ty 50X7-^r-^XWi 
7?T3 (Xt7 7S T 1 1 3) o cntAO, MPU 

Hi, 5©/v-K9x7fi&x5-* 

[0 0 9 6] 01 4f±7v'y>a^ ; eU5£3*t«7*0 
-y ^JBS^fr1-57D 7 7^ U-X • nvy 40 
7n _^^_j. 7 -^ §c ^ MPU Hi, 77T>a 
^'J 5KftLT7P7 7^-X- -t?7 F7773V 
>K^»^3A^il*^ff-r§ (Xt7 7S T l 2 
o) o f Lt> MPU Hi, 7P7^U-X--fe7F 
777 a 3V> K£»£jA&fc, 777^«'J Stew 
LT7p 7 7^ lx-X • flIRavy K*#*&trffl8* 
Hffr?. (Xt7 7S T 1 2 1) o 

[0 0 9 7] MPU Hi, 777>'a>! ; & l J50Xf- 
?X^WVM«3£?1»L (XT77ST1 2 
2) , 77y*>a**U50Xr-*X#WVttlBfc 50 
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45t 77'y^a^t'J 5(Di7-7,f-^Xl:fi 
>y*T5 (Xf 7 7 S T 1 2 3) o tft£<fc!K MPU 
Hi, 77'r>a^t'J 5tDA-F>)x7fifjX7-5 

5®M-K7X7WfcX7-:bWiSftfc#&K{^ W 
Pl©7 7^fJiW£WL, fiiffHSJc ««[0I 

[0 0 9 8] &1±<D&51C, dCDHjfiO^||4E±n 
ff, 777^3.^*'; 50/n-H7x7 • Xr-^XO 
i7-4ftfflt«i:, 7r-i';b»WIS§'/Hi77'i' 

^5 ©T\ x- * ©{l$MH£ ^iLf;777->a^ 

[0 0 9 9] §!)1©MI5. ±!B^l©^l4T1i, 7 
77^^'J 5©;v-F7x7 • Xt-£X©xt>- 
*ttlHt * , 77^ A«£ffig$ 5 Wi 7 7 >f 

fctf, 77y^a^t'J 5fc3V>K«8frLfeB|lctt 
iJ£ltet3X^£tStf, 777^«'J 5*5- 
^BUSIItffc^fc&tt, 7 7^^«MIfe§VHi7 

Tfc«fcl\, 7r^;l/ta»«©«^Rtf77'y^a^t 
'J 5l©ll7t-V7 hfi, ±K*ffi0JB!B 1 fc&tt 

[0 10 0] 01 3StfHl 4£fctf3Xr77 = S T 1 
12, S T 1 2 2tcfc^T, Xr-*X*»l/r^tt«K 

mSft*Xr-*;**#-U>7U ^©Xr-^X* 
[0 10 1] 01 5«t®IS)S0^«S5£fcW-37W 
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